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the	subsoil,	covering	any	signal	 related	 to	possible	archaeological	structures.	 In	 the	
present	 paper	 the	 ground	penetrating	 radar	 (GPR)	 surveys	 carried	 out	 in	 the	 urban	
archaeological	site	of	St.	John	Lateran	Basilica,	in	Rome,	characterised	by	different	
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1. Introduction




by	the	Castra Nova Equitum Singularium	of	Septimius	Severus	and	later	by	the	Constantinian	
Basilica	and	the	Lateran	bishopric.
An	exceptional	building	in	its	own	right,	the	Constantinian	Basilica	of	S.	Giovanni	in	Laterano	
holds	 the	 title	of	caput et mater of	 the	churches	of	Catholic	Christendom.	The	basilica	 is	 the	
Pope’s	own	church,	a	pioneering	structure	and	a	site	of	remarkable	archaeological	importance.	
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Extensive	 excavations	 beneath	 the	 complex	 have	 revealed	 not	 only	 the	 remains	 of	 the	 first	
powerfully	influential	basilica	and	baptistery,	but	also	structures	from	still	earlier	periods.	Chief	
among	these	are	the	barracks	of	the	imperial	horse	guards,	substantial	palatial	buildings,	a	bath	






This	project	 is	undertaking	an	intensive	scientific	survey	of	 the	entire	structure	to	 integrate	
information	 from	 standing	 buildings,	 excavated	 structures	 and	 sub-surface	 features	 through	
















1.	 to	 determine	 the	 full	 plan	 of	 the	Santa	Croce	Oratory,	 built	 by	Pope	 Ilaro	 (5th	 century)	
and	destroyed	by	Sixtus	the	Fifth;	part	of	this	building	has	been	identified	by	Olof	Brandt	
within	the	excavated	area	adjacent	to	the	Baptistery;
2.	 to	determine	 the	 full	extent	of	 the	palatial	housing	 found	below	 the	western	part	of	 the	
Basilica;
3.	 to	determine	the	limits	of	Castra Nova Equiutum Singularium,	the	barracks	of	the	imperial	
horse	guards	established	by	the	emperor	Septimius	Severus;
4.	 to	 locate	 the	 remains	of	 the	buildings	of	 the	Lateran	Patriarchy.	These	are	known	 from	




















obstructive	 vegetation.	 Conditions	 of	 the	 geophysical	 field	 project	 that	 are	 subjected	 to	 site-
specific	design	include:	selection	of	appropriate	techniques,	instruments,	accessories	and	settings;	
performance	of	dual-technique	surveys	 for	 redundant	site	coverage;	performance	of	 follow-up	
surveys	and	selection	of	instrument	measurement	density.
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cities	contains	 reams	of	pipes,	cellars,	wells,	cavities,	 tunnels,	graves	and	 foundation	walls	of	






While	 the	 first	 sites	 may	 successfully	 be	 prospected	 employing	 aerial	 photography,	





near-surface	geophysical	methods,	providing	detailed	 three-dimensional	 information	about	 the	
subsurface	 (Utsi,	 2006;	Piscitelli	et al.,	 2007;	Trinks	et al.,	 2009;	Leucci	et al.,	 2011,	 2012a,	
2012b;	Moscatelli	et al.,	2013;	Matera	et al.,	2016).	The	GPR	is	an	electromagnetic	impulsive	








































Velocities	 of	 0.08	m/ns	 and	 0.10	m/ns,	 respectively	 outside	 and	 inside	 the	 Basilica,	 were	
estimated	using	hyperbolae	fitting	in	GPR-SLICE	v7.0	imaging	software	(Goodman,	2016).
4. Data processing and presentation
Reflection	profiles	were	analyzed	for	preliminary	identification	of	the	buried	features	and	for	




Boll. Geof. Teor. Appl., 58, 431-444 Piro et al.





Reflection	 amplitude	maps	were	 constructed	within	 various	 time	 (and	 corrected	 to	 depth)	
windows	 to	 show	 the	 size,	 shape,	 location	 and	 depth	 of	 subsurface	 archaeological	 structures	
(Neubauer	et al.,	2002;	Conyers,	2004;	Gaffney	et al.,	2004;	Linford,	2004;	Goodman	and	Piro,	
2008,	2013;	Leckebusch,	2008;	Piro	and	Goodman,	2008;	Goodman	et al.,	2009).	These	images	
were	 created	 using	 the	 spatial	 averaged	 squared	 wave	 amplitudes	 of	 radar	 reflections	 in	 the	
horizontal	as	well	as	in	the	vertical	direction.	The	squared	amplitudes	were	averaged	horizontally	














5. Results and interpretation of the GPR data









Fig.	 5	 shows	 the	 anomalies	 located	 at	 the	 estimated	 depth	 of	 0.88	 m	 [19-22	 ns,	 (twt)],	
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The	size	of	the	anomalies,	indicated	below,	are	approximate:	(1)	these	anomalies	are	related	
only	 to	 gully-holes;	 (2)	 the	 traces	 of	 the	 corresponding	 anomalies	 are	 still	 present;	 (3)	 three	
anomalies	with	 perpendicular	 orientation,	with	 an	 average	dimension	of	 x:	 16.0	m,	 y:	 1.7	m;	
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24-28,	 38-42,	 52-56,	 59-63,	 66-70,	 73-77,	 80-84,	 87-91	 and	94-97	ns	 (twt),	 corresponding	 to	
the	averaged	estimated	depths	of	0.4,	0.7,	1.0,	1.4,	2.0,	2.5,	3.0,	3.5,	4.0,	4.5,	5.0,	and	5.5	m,	
respectively.
Fig.	 10	 shows	 the	 anomalies	 located	 at	 the	 estimated	 depth	 of	 2.00	 m	 [38-42	 ns,	 (twt)],	
individuated	in	the	area	inside	the	Basilica.	At	this	depth,	the	area	is	characterized	by	many	strong	
reflections	due	to	the	presence	of	portion	of	different	structures.
The	 size	 of	 the	 anomalies,	 indicated	 below,	 are	 approximate:	 (a1)	 linear	 anomalies,	 with	
dimensions	 1	 x	 4	m,	 related	 to	 the	 Borromini’s	 works;	 (a2)	 this	 area	 has	 been	 characterised	
by	previous	excavations	and	 the	 individuated	anomalies	are	due	 to	 the	modern	support	of	 the	
Fig.	9	-	St.	John	Lateran	square.	Area	A1	and	B1,	GPR	70	MHz,	slices	at	the	estimated	depth	of	6.00	m.
442
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pavement	and	to	the	structures	still	present	in	the	ground;	(a3)	two	anomalies	with	an	average	
dimension	of	 x:	 4	m,	 y:	 1.6	m;	 (a4)	 isolated	 anomaly	with	 dimension	of	 4.3×3.5	m	 and	 (a5)	
anomaly	with	dimension	of	4.7	x	3.4	m.
Fig.	 11	 shows	 the	 anomalies	 located	 at	 the	 estimated	 depth	 of	 4.20	 m	 [80-84	 ns,	 (twt)],	
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